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CHARACTER AND SCOPE OF THE WORK. 


To determine the requirements of milk production and to obtain 
data which would aid in improving milk-production methods, the 
United States Department of Agriculture, through the Dairy Divi- 
sion, Bureau of Animal Industry, began a series of studies in 1915. 
These studies were made in detail on practical dairy farms in various 
market milk centers of the United States, and the project with 
which this bulletin deals was undertaken in a market mill section 
of Vermont. 

The work of this project, which was located in Addison County, 
was begun on all but three of the herds in November and December, 
1916, and on these three in March,.1917. Although the records of 
the last three herds were not completed until March, 1919, they are 
included and reported with the records of the herds completed in 
December, 1918. 
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The project was located in this section because most of the milk 
produced was market milk. The milk from the farms was hauled 
to central receiving stations for shipment to New York City, and 
the equipment and methods used in the production and handling 
of the milk were subject to the supervision of sanitary inspectors 
from the city, who visited the dairies regularly. The figures reported 
show the relation of the various factors used in producing milk in 
the section studied and probably approximate the requirements of 
similar sections, but they do not apply to dairying in sections where 
other conditions and management prevail. The herds and farms 
represented typical conditions in the section studied, and the co- 
operation of members of cow-testing associations was obtained. 

The quantities of feed and labor are expressed in pounds and hours 
instead of money cost, so that current prices may be applied. 


METHODS USED IN OBTAINING THE DATAS 


The figures are actual records obtained by regular monthly 24- _ 
hour visits to 17 farms during the first year* and 18 farms during the 
second year. The record work was continued for the second year on 
1i of the 17 farms visited the first year. : | 

The field agents of the department recorded in detail all available _ 
information reiative to the dairy business, including the amounts and 
classes of labor, feeds, bedding, pasture cost, amount of milk sold and 
used on the farm, and current expenses for the month. Accurate data — 
on calves and first-hand information on methods of handling manure | 
were systematically coliected. | 

By obtaining records? on every dairy regularly each month the in- 
fluence of unusual circumstances at the time of any particular visit © 
was lessened, and by using the records of ali the herds for each month ~ 
complete data for each month, season, and year were obtained. Data — 
were obtained for two entire years in order to compare one year with 
the other in the same section and to increase the amount of data for 
study. | 

* At the beginning and end of each year the field agent took an in- 
ventory of the dairy buildings, livesteck, and equipment used in the 
care of the herd and its products. On his regular monthly inspection — 
tour he arrived at the first farm of a group in time to observe the first ~ 
labor operations connected with the evening chcres. With watch in 
hand he noted and recorded the minute each labor operation connected 
with the dairy was begun and ended. The labor operations during 
the next day were recorded in the same manner. 


Ch: “Sean ards’ OEE 


1 Howard B. Cannon carried on the field work during the first 6 months, until it was 


taken over by Ralph P. Hotis. 
2 Copies of the blanks and description of the methods used can be obtained on applica- 


tion to the Dairy Division, Bureau of Animal Industry. 
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The field agent also verified the records of feeds that were being 
fed on the inspection day, recording the kind, quantity, cost, and de- 
scription of each, and compared them with the quantities recorded by 
the cow tester in the cow-testing-association books. 

The quantity of milk sold and receipts each month were obtained, 
and the whole milk used by the proprietor and his help or fed to 
calves which were being raised was measured or weighed and used as 
a basis for determining the amount kept on the farm during the 
month. 

Each dairyman kept an itemized account of expenses which were 
incurred between the monthly visits, and these items were recorded 
by the field agent. A monthly record was also kept of the purchase or 
sale of cows, calves, and hides. Outside bull service and other mis- 
cellaneous information relating to the herd were recorded. The field 
agent also noted the condition and methods of handling the manure 
and reported it each month. 

When all the labor operations about the dairy had been completed 
for the day at the first farm, the field agent drove to the next farm in 
time to observe the labor operations connected with the evening chores. 
This program was followed each day until Saturday afternoon, when 
he returned to his official headquarters and finished his reports for 
the week’s work. The same program was followed each week, so that 
each farm under observation was visited for a working day every 30 
days throughout the two years. 


WINTER AND SUMMER FEEDING. 


Since the winter and summer seasons have a marked influence on 
the principal factors entering into the cost of producing milk, the 
results have been computed separately for those per Sods. The 
months from November to April, inclusive, represent the winter 
season, and from May to October the summer season. 

The various tables found in this bulletin are based upon figures 
obtained during the two years of the study, and the weighted average 
of the two-year records was used whenever it would more accurately 
express the result. The weighted average was obtained by giving 
each item a different weight in the average according to its relative 


importance. 
DESCRIPTION OF THE HERDS. 


The principal dairy breeds were well represented by grade and 
purebred animals, but the Holsteins were most numerous. During 
the first year records were obtained on 17 herds having an average 
size of 26.1 cows, with an average annual production, per cow, of 
5,415 pounds of milk, testing 4.0 per cent butterfat. Eighteen herds 
were studied during the second year. These herds had an average 
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of 22.4 cows, with an average annual production of 5,111 pounds 
of 3.9 per cent milk per cow. 

Out of each 100 cows during the two years, 58 freshened during 
the winter six months and 27 during the summer six months, while 
15 cows did not drop calves during the year. Thus there were 85 
calves each year for every 100 cows in the herds. During the first 
winter the cows were dry 2.7 months (average) before dropping 
calves and 2.2 months during the second winter. In the first summer 
the cows were dry for 2.5 months before calving and 2.7 months 
during the second summer. The difference between the number of 
cows freshening in the winter and in the summer indicates that the 
cows were not bred to freshen uniformly throughout the year. The 
larger number of calves born during the winter does not mean that 
winter dairying was practiced to so great an extent as the number of 
cows freshening at that time would seem to indicate, for most of 
these cows freshened in the latter part of the winter and were really 
“summer cows.” 


REQUIREMENTS FOR PRODUCING 100 POUNDS OF MILK. 


As the price of milk is generally based on 100-pound quantities, 
the requirements for milk production were based on this unit. The 
results are given in Table 1 and the credit for calves and manure in 
Table 2. 


TABLE 1.—Unit requirements, except charge for management, for producing 100 
pounds of milk in winter and in summer. 


Winter. | Summer. 
E Average | S Average 
Ttem. Siva hey ee ae a Ca ao of two 
1916-17 | 1917-18 | WiMters.| jor 1913, SUHBICES:. 
Feed: 
Purchased concentrates...... pounds.. 29.0 30.2 29.6 to2 9.2 8.1 
Home-grown grains...........-- dozne 3.2 3.8 3.5 5 .6 .6 
Totalconcentrates......----+- do. | 308 34.0| 33.1 7.7 9.8 8.7 
Noncommercialroughage....... do... eal 12 1.2 3.4 -5 2.1 
Commercial roughage: | 
Carbohydrate hay...-...-...- dove 108. 7 121.4 114.7 10.4 18.2 13.9 
WeSIMORAY se seses toe See do...- 18.2 9.4 14.0 2.9 2.6 2.7 
Total dry roughage. ..-....-- doses 128.0 132.0 | 129.9 16.7 213 18.7 
Silage and other succulent roughage 
Wid mae eee Pe ee ee pounds.. 193.2 189.2 191.3 19.9 37.4 27.8 
IRASCULC Aaa tes dat Seen teeee tee ee ACKES AIF SSzn s sees | cca seek eee aeeeeae -09 .10 
LEVI To hich de eager epee eh Road pounds... 10.0 12.5 TE Se ee eee eee 
Hauling and grinding concentrates 
TS SES SER SOE ES SBODEe Ollars:...| Ee cas tewes|asaes es oen 0::020: | [Se oSs sie esaces 0.005 
Labor: 
Ebamanilabor.s.+ ~ss nee ae cee hours.. air 77) BET 1.9 2.1 2.0 
FOESC a DORs occ Soret eee do 6 5 6 4 3 4 
Other costs: 
Building charges...........-. dollars... 0.177 0.174 0.176 0.128 0.140 0.133 
Equipment charges and dairy supplies 
ee os VE ee ae dollars... -077 097 087 - 056 078 -066 
Motor-truck charges...........- G02 se |etiossseee 003 002 - 005 017 -610 
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Taste 1.—Unit requirements, except charge for management, etc.—Continued. 


Winter. iereniee Summer. Average 
Item. SRP lor || ORtWO: lina niga ee OLE 
1916-17 | 1917-18 | WiMters.| 947 1O1SIE eens 
Other costs—Continued. 
Herd charges— 
Taxes, insurance, veterinary, 
medicine, disinfectants, and 
cow-testing associations. dollars. 4 . 048 . 066 . 056 . 035 . 053 . 043 
Interest on cow investment..... adores. . 098 .118 . 107 .071 .095 - 082 
Cost of keeping bull.............- do..... 033 . 063 048 018 046 031 
Total of other costs except ap- 
preciation and depreciation on 
COWS ee sane soeceeaceee dollars... . 433 .521 -476 .313 .429 365 
Depreciation on CowS..........- Oma ee se ace ce . 166 O79: (25 cs28c2e 133 060 
Appreciation on CowS..........-. AG eae (too soctectels (sia <is'05 oe a) siaie eiateidercal| = So aerelste cialis cjetale eee | re eee tee 
Total of other costs ........ dollars. .| . 433 . 687 . 555 313 . 562 . 425 


Note.—The summaries of the unit requirements are printed in bold-faced type for convenient refer- 
ence. 


TABLE 2.—Credit for calves and manure for each 100 pounds of milk produced. 


Winter. Summer. 
Average Average 
met oft wo of two 
1GIG=U7p|etgi7=18) | ICES. 1017 191g) 
Credit for calves...............- number..| 0.024 | 0.026 0.025 0.009 0.009 0.009 


Credit for manures. - 3-5-2612. <1 pounds. . 370 394 | 382 46 68 56 


REQUIREMENTS FOR KEEPING A COW ONE YEAR. 


The requirements for keeping a cow for one year are shown in 
Table 3. It will be noted that there was a wide variation between the 
quantities of purchased and home-grown concentrates fed. Most of 
the dry roughage fed consisted of salable hay. Of course, the differ- 
ence between the quantities of feed used in winter and in summer was 
due to the large amount of pasture grazed during the summer. 


TABLE 3.—Number of cows, average production, and requirements for keepiny a 
cow, except charge for management, based on ‘the records obtained for the two 
years, 1916-17 and. 1917-18. 


Item. Winter. | Summer. ae 
Number ofcows.....- SRE coe vl Ot EP eid Soe average. . 819.2 874.6 | 847.0 
AC OLAL EG DLOCUCHIONM eet ee eee teen eee occcioeseeues pounds. . 2, 353 2, 899 5, 252 
_ Feed: | | 

Purchased concentrates....... . Ge biceps Miki i eae dames dor ses - 696 235 | 931 
ELOMG-PTO WIN CTAING Seeman ee eae ne cinicds vladccsiec- 2 s- dow 83 16 99 
May ACOUCOMLTALCS EME ten Sire oan as och on gw case dose. 779 | 251 | 1, 030 
Noncommercial roughage..........-.-...---- 6 aia Fer douse: 27 | 61 | 88 
Commercial carbohydrate hay......... pay ere ep ea es Ve Oo 2,700 403 3, 103 
WONTMOETCIAME SIMIC AY ase sss oes auc cece sea ce eceserc se Glan 330 79 409 
Thitig |iatep aetna ie ea Sa do.... 3,057 | 543 | 8, 600 
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TABLE 3.— Number of cows, average production, ete—Continued. 


rs Entire 
Item. | Winter. Summer. year. 

Feed—Continued. : 
Silage and other succulent roughage..................- pounds. . 4,502 805 5, 307 
PAS GUTE eS Ses a Sei Seen gar ne ee ek eee nes ACKESES |aosaeeeeeee 3.0 3.0 
‘Bedding to) os20. ho cdee sooe eee See ees ene eee pounds... 263" 1c nas nee 263 
Hauling and grinding concentrates......-.-..------.-2-.+s- dollars 0. 47 0.14 0. 61 
——— 

| 
8. 8 | 123.0 
ET Orse alo Oris ek ee oe xe eR ee dosast 13.7 0.4 24.1 
Other cosis: 

Bul dincChareeshse sewer an eee ee eee doliars. . 4,13 3. 87 8. 00 
Equipment charges and dairy supplies Se: .-- =. S55. dora 2.04 1.91 3.95 
Motongnack Chance 2: cs ease cnies os aces ee ere eee doses . 04 30 .34 


Herd charges— 


Labor: 

Hrumandaboncoce ties. cee see ae ee eae eet hours. . 64.2 5 
1 

Taxes, insurance, veterinary, medicine, disinfectants, and 


Cow-testing. associaLionG@at. ass. oeeka 2 eee dollars. . 1.33 ee ey 
EN TCEESt OICOWEINVESEINeN Gara e aes ene ee eee dozre- 2.92 2.37 4. 89 
Gostol keeping Duly cena cca 28s oa ooo ete do.e.. et? 89 2.01 

Total of other costs, except depreciation and apprecia- 

GIOMON COWS eset eee re eae ce ae oe ee dollars. . 11.18 10. 58 21.76 
Depreciation: On COWS 22-22-82 Sage geen ee dos-<3 1. 86 1.74 3. 60 
AC PPLeClatiON OW COWS... 2 - = asst es ocr eae ee See dO.  -|2. 0c cecet | see eoeneeee|soceee eee 
Potalkather'Costs =-saqc sad. p ses aes ee eee eee eee Gora: 13. 04 12.32 25. 36 


1 The small amount of bedding used was partly due to the use of refuse hay and other roughage left in 
the mangers. 


The fact that almost as much labor was required to care for a cow 
in the summer as in the winter probably was due to the lower pro- 
portion of dry cows and a higher production in the summer, which 
made it necessary to use more labor for milking. 


TABLE 4.—Cost of keeping a cow and per cent increase of the cost for the second 
year over the first. 


Increase 
P in cost of 
Item. 1916-17 1917-18 second 
year over 
first year. 
Per ceni. 
Recd=pastunesand bedGing.2= — 2. ne ee eee $50. 24 $65.74 | 30.9 
APES O(0) ceria abe ae ee ere Neat A ete See rene 20.73 23. 47 | UGS. 
Other costs except depreciation or appreciation on livestock --.--.. 19. 67 24.04 
Appreciation onllivestocko2s. <0... cose. ha ee ee et ne eee } 60.7 
Depreciationionilivestock. 2 ka... 1.8 Giges okie ences See ois ee esl eee ee 7.56 
Meany Cost percOws. sor eae aan cee ee ee ee 90. 64 120.81 | 33.3 
Creditfor calves and manuré-:-. 50.5. ee 22.32 26. 68 | 19.5 


An increase in the market price for cows increased the inventory 
so much at the end of the first year that it just balanced the depre- 
ciation on the herd. There was an increase in prices during the 
second year also, but the losses from tuberculosis in a number of 
the herds were te enough to overbalance the increase in market 
values and result in a net depreciation of $7.56 per cow. 
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CREDIT FOR CALVES AND MANURE. 
CALVES. 


Most of the heifer calves were raised or sold to neighbors for rais- 
ing. The grade bull calves were usually vealed, and the whole milk 
sucked from the cows was credited to the herd by crediting the sell- 
ing price of the calves and not the birth value. 


TABLE 5.—Oredit for calves produced, by years and seasons. 


Year. Seasons. 
Item. 
Two Two 
1916-17 | 1917-18 winters. |Summers. 
INaimbenoncalveses: so se eee ete eae wef zee ode 374 341 481 234 
I NGY FEL EN HOO) GE NCS Sat Ao dollars. .| 2,275.05 | 2,647.37 | 3,160.99 | 1,761.43 
AWOnage vale ON CAlVeS pss = 2552) 5 enh lel ssee ea22 doss= 6.08 7.76 6. 57 7.53 
(Cha hes JOOP CON eae ie seas Sees Ree eee eee aes soe 0.84 0. 85 0.58 0. 27 
Cregitip OriC OW ee oe ae ee oases kare S824 2. dollars. . 5.13 6.56 3.86 2.01 


—— 


Since the purebred cows were given the same value as grade cows 
of like producing ability, the purebred bull calves were credited 
to the herds at what they would have been worth when 4 days old 
to fatten for veal and the purebred heifer calves at the value of 
grade heifer calves. 

MANURE. 


The credit for manure was figured after taking the following fac- 
tors into consideration: Fertilizing constituents in the feeds ;* quanti- 
ties of nitrogen, phosphoric acid, and potash not utilized in the 
bodies of the cows but voided in the manure; the per cent of the 
total manure dropped in the barn; the per cent of manure saved in 
the storing and handling; the nitrogen, phosphoric acid, and potash 
contained in the bedding; and the value of these fertilizing con- 
stituents saved in the manure and bedding, all being figured at 
wholesale prices for commercia! fertilizer. 


TABLE 6.—Oredit for manure and fertilizing constituents, by seasons. 


Item. Winter. Summer. 
Manure and bedding saved: Tons. Tons. 
First year.....- Dele che SeictR aks sh Se RR Te Ie eee ee ee ee | 1,862.7 327.9 
Second year............ Ss ig ok ees VS, a Se Cee ee Bee 1,815.4 384. 4 
ANY CTEBEROTOGTH COM soar i sen Sears Soh ee es ee a eee 2 ee I ee | 4.5 0.8 


3 Obtained from ‘‘ Feeds and Feeding,’’ by Henry and Morrison. 
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TABLE 6.—Credit for manure and fertilizing constituents by seasons—Continued. 


Winter. | Summer. 
Item. Phos- Phos- 
Nitrogen.| phoric | Potash. |Nitrogen.| phoric | Potash. 
acid. acid. 
Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
Manure <0 cure rin eee 39,470 | 13,005 | 42,102 7,587 Dye lagna Me 1 
PS OGGIN Gs eee het een eta ieee yn 1,145 397 ie A pe oceans [pay eae ge 
Totalfertilizing constituents -........ 40, 615 13, 402 44,956 7,587 2,525 8,152 
CreditpenCowe) ses eae 49.6 16. 4 54.9 8.7 2.9 9.3 


The average credit allowed for manure and bedding each year in- 
cludes the manure from the bulls, and represents what was or could 
easily have been saved under local conditions. Since the total cost of 
keeping bulls is charged against the cows, the bull manure is included 
as a direct credit to the herd, and the combined credit was estimated 
to be 5.3 tons per cow. 3 

The fertilizing constituents in 1 ton of average manure and bed- 
ding from the cows during the winter were estimated to be as follows: 


Pounds 
per ton, 
Dp TOL ae fog 2) Oe eal Ae ik A me AN a eh en Bh oa ENE ill ga Sale at a a 10. 8 
Commercial sphosphoric acid i222 55's 2 ee a ee 3.5 
Oa Ta aN SI i OG A A Oy rac ne Rr a Soa) 


Without bedding, 1 ton of average winter manure was estimated to 
contain: 


Pounds 
per ton. 
INT ETO SC Tn gta a CS Oa Ps gS a a ng le 10. 7 
Commercial phosphoric Cua oe = Se ee eg ae ey 3.5 
Potashe fo. Ses ts SEN AE os tk, AEs RAS ea Ne Oe ee eee 11.4 


The fertilizing constituents in the manure and bedding were valued 
at the following prices a pound during the first year: Nitrogen, 21 
cents; commercial phosphoric acid, 6 cents; and potash, 7 cents; and 
during the second year: Nitrogen, 25 cents; phosphoric acid, 6 cents; 
and potash, 7 cents. 

On the average dairy farm the commercial value of manure de- 
pends upon the use to which it is put. The return in dollars depends 
upon the increase in the crops raised and the amount received from 
the sale of these crops. These facts may reduce or increase the value 
of manure below or above the market price of the fertilizing constitu- 
ents contained in it. 


REQUIREMENTS FOR KEEPING A BULL. 


The record on one bull for one month, called a bull month, was 
taken as a working unit. The bulls on about three-fourths of the 
farms were kept in the barn in the summer. This accounts for the 
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comparatively large amount of labor and feed required during the 
summer. 


TABLE 7.—Requirements for keeping a bull, based on averages obtained from 
the equivalent of 27.1 bulls. 


| 
Average Average Average 


Item. of two of two for 
winters. | Summers. year. 
Feed: 

Purchased concentrates. . 222-2: - 2-2-2222 - 2. - sees nee pounds... 162 104 266 
[eo EROV AD FANS cose oS- poppe nouns UEDOR BOOP BHOSEGe OE dosze: 57 13 70 
MotalkConCentravesssen et ae setae este ois wie sine wie fe cinnie Se Ghosrce 219 117 336 
Dry roughage: ii 
INOneDmnIeECIAIERE shes... ote one-one ee cee acess. ctl. s dos 56 68 124 
Commercial carbohydrate hay .-......-....-..-.----... do#s.- 2,894 2,717 5,611 
Commereialiezumethay 0. 32). feb. Joo te ke do.... 765 234 999 
Toa drymouphapellyied TENT: ay oh 352! RE dol Ot. 3,715 3,019 6, 734 
Silage and other succulent roughage.......--...--..----.. do.... 1,819 577 2, 396 
edd nis rane tps man me Telia) al. a ak dom: DG0 Al ease Pea 269 
IBASHITONE nome aee ee as yo ene Re. Fk SEE STEED Lo Molars Mie. en fase 1.92 1.92 
manslab orate 2 cee aes cee SEB. O54. 5.. hours..| _ 22.3 15.4 a7 7 

Other costs: = ai 
Interest ony OM MMiVeStMeENte peste ses a sece lec c seco = dollars. . 3.06 Seo 6.61 
Bullsisharevotbuildings*ssey ee. ee ke Ess ee do.... 4.13 3.47 7.60 
Total of other costs sere serere 2. bey bovis! bot do.4e 7.19 7.02 14.21 
PAD PICClAplOM OMIM mate stesso ee see eke ee eae aes doz s- 1.09 .99 2. 08 


Total of other costs less appreciation .....--...--.--..--- donee: 6.10 6.03 12.13 


The appreciation was due to the fact that in the first inventory 
the value of the bulls was placed at $125 a head. While in the herd 
they increased in size and thus increased their selling price when 


sold for beef. 


FACTORS INVOLVED IN THE PRODUCTION OF MILK. 
FEED. 


The cost of hauling purchased concentrates varied from 50 cents 
to $1.50 a ton and the erinding charges ranged from 6 cents to 12 
cents for each 100 pounds of grain. The quantities of the different 
kinds of feed were obtained from actual weights made by the cow 
tester during one full day of each month. The quantities were also 
checked frequently by the field agent. 

Concentrates is a term applied to grains and to manufactured by- 
products suitable for feeding. The concentrates are low in fiber and 
contain a large amount of nutritive material in a relatively small 
bulk. 

Home-grown grains consist of concentrates commonly grown on 
the farm or in the locality where fed. 

Noncommercial dry roughage applies to corn stover, corn fodder, 
and other dry, coarse feeds for which price quotations are not given 
in the trade papers. The term is also applied to hay so foul with 
weeds or so damaged in curing as not to be readily salable. 


15786° —21——2 
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Leguminous roughage includes alfalfa, clover, cowpea, soy bean, 
and other legume hays when pure, or when so slightly mixed with 
grasses as not materially to affect the protein content. 

Commercial carbohydrate roughage includes all commercial hays 
except those classified as leguminous roughage. 


PASTURE. 


The pasture cost included the interest on the value of the land, 
the general cost of maintaining the fences, and such other items 
as seeding, cutting weeds, and repair and maintenance of watering 
troughs. The value of the land was obtained by subtracting the 
value of the improvements from the total value of the farm. The 
cost of pasture was distributed over the six summer months on a 
percentage basis. The per cent allowed for each month on each 
farm was estimated as nearly as possible in proportion to the con- 
dition of the pasture and the quantity of feed the herd received 
from the grass each month. The average from the various farms 
gave the following per cents of pasturage for the summer months: 
May, 15 per cent; June, 22 per cent; July, 18 per cent; August, 16 
per cent; Sepiom bar 15 per cent ; Oran 14 per cent. 


LABOR. 


The hours of labor were obtained by actually timing the various 
labor operations performed about the dairy during one entire day 
each month; this time was multiplied by the number of working 
days in that month plus the hours of work done on Sundays. 


TABLE 8.—Per cent of labor performed and hours per 100 pounds of milk for 
each class of help. 


WINTER. 


Distri i f k - * 
eer utlon " ana E per Labor per 100 pounds milk, 


a | a 
1916-17 | 1917-18 | Average.| 1916-17 | 1917-18 | Average. 


a | 


Per cent. | Per Fane Per cent.| Hours. Hours. Hours. 
41.7 4 if if 


INIENERIRES 6 Bo Sasa eeesestoss seecusaons score | 41.7 1 1 a ee § 
PITCGtiNeN es se ac es eee Sis eae ee 50.3 43 6 | 47.0 1.4 te? 1.3 
‘Rotalanan IAD OL: sao2 2 eee eee 92.0 85.3 88.7 2.5 2.3 2.4 
Wiomen 22a ay5. Bee are eae ee ee 34 3.8 3.5 1 el =i! 
(Boy Sond yeinis sac se eere nae eae eee 4.8 10.9 7.8 1 -3 2 
Total on ee 100.0| 100.0 | 100.0 2.7 2.7 | 2.7 
SUMMER 
MANA CIS eo ae ee see Eee eee eee | 40. 2 37.9 39.1 0.8 0.8 0.8 
Hirsdanen a. ee A ee es 44.1 40.8 42.4 ‘8 9 ‘8 
Totalemanilabor es cee ease cere eee | 84.3 78.7 81.5 136 He7 1.6 
WW omene sees sae ee See eee ee oe 5.4 4.3 4.9 1 en ol 
Boys an Gp inls: 62 o3-- = ean esa aes ae 10.3 17.0 | 13.6 2 -3 23 
LS AY a) Feo Une eae GES aa eo A PN Yi a 100.0 100.0 | 100.0 1.9 2.0 2.0 
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TaBLe 9.—Human lador required for producing, handling, and hauling 100 


pounds of milk to the shipping platform. 


Winter. Summer. 
dj Average of 2 ___| Average of 2 
Kind of work. winters. summers. 
1916-17 1917-18 1917 1918 

Per Per Per Per Per Per 

Houwrs.| cent. |Hours.| cent. |Hours.| cent. |Hours.| cent. |Hours.| cent. |Hours.| cent. 
Production..... 2.2) 81.6 Ql tSad 2.2) 79.9 Vp tel le (Claes Gey wine 1.6 77.6 
andling...... ae 6. 2 8.2 2 7.4 2 8.9 2)" 1020 2 9.4 
Hauling. 222. Sr 1252 Aa aoe Boule clay Zi 1393 Sala QN7, 2 13.0 
Totahussees 2.7 | 100.0 2.7 | 100.0 2.7 | 100.0 1.9 | 100.0 2.1 | 100.0 2.0 | 100.0 


OTHER COSTS. 


The “ other costs” charged against the production of milk did not 
include the interest, taxes, and similar items against the entire farm- 
ing enterprise, but covered only the dairy’s share of the buildings and 
equipment. 

BUILDINGS. 


Interest was figured at the customary rate of 5 per cent on im- 
proved real estate on the inventory value taken at the beginning of 
the year. The annual depreciation charge was obtained by dividing 
the first inventory by the number of years it was estimated the build- 
ings would remain in a usable condition. The annual cost of paint- 
ing and repairs was computed. Slate roofs, because of their long 
life and durability, made the depreciation lower on many of the 
buildings. Taxes and insurance premiums were obtained by examin- 
ing the individual tax records and insurance premium receipts. An- 
nual repairs were included in the general charge against the buildings. 
The expense for buildings charged against the dairy was in propor- 
tion to the space used for it. The total amount of these charges 
amounted to 9.5 per cent of the inventory value of the portion of the 
buildings used by the herd. 


EQUIPMENT. 


An inventory was taken at the beginning and end of each year. 
Six per cent interest was charged on the first inventory value. The 
difference between the first inventory plus equipment purchased and 
the inventory taken at the end of the year plus equipment sold con- 
stituted the depreciation. A record of all repairs on equipment was 
kept by the dairyman and given to the field agent each month. The 
total of these charges amounted to 26.8 per cent of the inventory 
value of the equipment. Miscellaneous supplies, such as strainer 
cloths, washing powder, brushes, gasoline, and oil for running ma- 
chines, amounted to 70 cents per cow per year. 
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Each cow and bull was inventoried at the beginning of each year 
at the market value, and to this inventory was added the value of 
animals entering the herd during the year. Interest was figured at 
6 per cent. Each grade cow purchased or sold was recorded at the 
price paid. 

As the requirements for producing milk by a purebred cow are the 
same as by a grade cow of equal productive capacity, it becomes ap- 
parent that her greater value is due to the value of her offspring 
and not the value of her milk. Since the purpose of the bulletin is to 


deal with the requirements for producing milk, raising purebreds 


must be considered as a separate business. In order to avoid the influ- 
ence of the purebred business upon the requirements for producing 
milk, purebred cows have been given the same value as grade cows of 
the same productive capacity and purebred calves have been sven 
corresponding grade values. 

Death losses were taken care of in the difference in inventories. 
At the end of the year the inventory value of each animal in the herd 
took into consideration any increase or decrease in value over the first 
inventory. To the second inventory was added the value of cows 


or hides sold during the year. The difference between these amounts. 


constituted the depreciation or appreciation. During the first year 
there was no change in the value of the average cow, but during 
the second year the removal of animals with tuberculosis brought 
a heavy depreciation charge which probably had been accumulat- 
ing during past years. Undoubtedly it was much larger than it 
would have been if the herds had been tested regularly for tubercu- 
losis. 

The taxes were obtained directly from the township records, and 
where insurance was carried the amount of the premiums was ob- 
tained from the receipts. The total of all costs against the herds 
amounted to 11.4 per cent of the inventory value taken at the begin- 
ning of each year. 

Such miscellaneous items as veterinary services, medicines, disin- 
fectants, and cow-testing-association dues were the sum total of 
money actually paid out as shown by the monthly records of the 
individual herds. These expenses amounted to $1.78 per cow per 
year. 

The feed, poe and other costs for keeping the herd sires were 
placed Men som charges and amounted to $2.01 per cow per year. 
The unit requirements for keeping a bull are given in Table 7, so 
that present prices can be used to approximate the present cost. 
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MOTOR-TRUCK CHARGES. 


On some of the farms the milk was hauled by motor trucks during 
a part of the year, and the charge was based directly upon the cost 
of keeping and operating the truck. 


TasLeE 10.—Per cent relationship between the other costs and the capital in- 
vested for all herds. 


Equip- Feria Total in- 


Item. Buildings. ment. vestment. 
COAL INYO HOU eae we iaceeiee ne eeeeene = ates ei cis cle oe aca $71,028.50 | $10, 461.37 | $69,048.00 | $150, 537.87 
Wapieaiinivested. PCr COW - 2. et gece s a. 22 bs. 4, 2b 4-5 83. 86 12.35 81 52 177.73 
Per cent. Per cent. Per cent. 
MTUPECS tae mewe sme c eee ests ae Gte ee: Ss GCs ae Ee 4, 6. 6:0) Eee oeeeee 
PID RGGIAIOI ee Meee eee arts see ene Bncinre res BSce's dna n'e 2.6 17.8 ASA} Stok Baas 
DROS eeeeectaeee noe eee eee eens Seine Swe welnce cee DO ease celelerereme \ 1.0 
IIIS TRAN COR mete ste oe eee oe ee at meiloicibecrelene aes sje [lnisie aioe Sratbionns I iely ih Rion eee 
RUpece pan G Ee pallsermemsera rte as esc s es scenes oo 9 NB. Sec e ots eee cise eect 
PRMACHING TEM AILS se apse cay aes ney cio majea ein cle e deise wes Wei dh. socinte ars,cve aval ele aiotre enero 
Motaloimothercostsaencaci eee eee ec cio siedlsiten 9.5 26.3 11.4 11.5 


The figures at the foot of each of the four columns show the per cent relationship of 
the cost to the capital invested as recorded at the heads of the columns. 


PER CENT COMPARISONS OF FACTORS INVOLVED IN COST OF 
MILK PRODUCTION. 

There was a noticeable difference in the cost of producing milk in 

winter and in summer. The following table shows that the cost of 
the feed was the chief cause of this difference. 


TABLE 11.—Per cent of the 2-year cost of milk production represented by feed, 
labor, and overhead and other costs. 


. Average of | Average of | Average of 

Cost item. 2 winters. |2summers.| 2 years. 

Per cent. Per cent. Per cent. 
IDG O(N TOL OVes Roth a YSAR Sao AES ea Se a Se a eee an eer 39.0 10.4 49.4 

IPAS GAIN Oey eee ree eee nese era Peni sar Akos SRR en Bt MREIRe Berar es 5.5 5. 
UD OTe eee ee ey So oe ieee eee ae sia ahs jediecbies nove | 10. 8 10.2 21.0 
Other costs except herd euiore WEG NGHO | Agee Seas aes ee 10.3 10.4 20.7 
Totalcost except herd inventory variations..........-.....--- | 60.1 36.5 96.6 
Hoerdidepreciationeaeceas sees ene eee cc ecee sb ccscecceneets | Ie Sel 3.4 
WotalecoswoLproductione seereseeere acetic scecen se cce ss cce cic 61.8 38.2 100.0 
WANV CSSae ieee em rere aa eye eas jab Sicshpe acne ee ee eee ats | 3) 2.0 52D 
IMATITITOM ese aet eeeee er ee net aa awe nee eee ek 2s | 14.9 2.8 Wet 
Tofalioneslves\andmatibtess i>. 5-4 2) 2-).2ee0- 20 eevee. | 18.4 4.8 23.2 


The cost of feed, bedding, and pasture in winter was 39 per cent 
of the yearly cost, while in summer it amounted to 15.9 per cent of 
the yearly cost. It is also interesting to note that the labor cost and 
other costs except the herd inventory variations were practically the 
same in winter and in summer, and also equal to each other, being 
slightly more than 10 per cent in each season for each of the two 
items. The average yearly cost is shown in the last column. 

The percentages obtained show the relationship which existed be- 
tween the various factors under the system of dairy management 
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practiced in this section where many cows freshened in the spring 
and where a large amount of good pasture furnished an abundance 
of feed for “summer dairying.” Although they may approximate 
the relationship found in near-by sections, they can not be applied to 
all sections of the United States. 


DETERMINATION OF THE BULK LINE OF PRODUCTION. 


When it is required to fix a price to represent the cost of produc- 
ing milk for any section or group of dairymen, it is evident that if 
the actual average cost is used for this purpose then one-half of the 
milk is produced at a cost greater than the sum fixed. Therefore, if 
the price of milk is based on the average cost of production it would 
tend to discourage production and decrease the supply. On the 
other hand, the least economical producers should have little influ- 
ence in determining the cost of production for any group of dairy- 
men. 

There is a line on the scale of costs, however, below which the 
greater quantity of the milk is produced. This line, called the bulk 
line, is placed where it will usually include from &0 to 90 per cent 
of the volume of milk produced. It is aimed to cover the cost of 
producing all milk except that produced at extremely high costs. 

Some of the factors to take into consideration in locating the bulk 
line are illustrated in figures 1 and 2. Attention is called to the 
fact that the higher the cost the less the volume of milk produced. 
The horizontal lines which indicate volume of milk are long in the 
middle of the group and the vertical lines are short, but as the cost 
of production increases the vertical lines rapidly increase in length. 

As regards the placing of the bulk line in connection with the 
volume of milk produced in the present investigation, the line for 
the summer of 1917 might have been located in figure 1 at the point 
A, or possibly at C, but hardly at E, because the rapid increase in 
cost, as shown by the length of the line CD, is not compensated for 
py the extra volume of milk (line DE) produced at the high cost. 
Similarly the line for the summer of 1918 would not be placed higher 
than F. The bulk line for the winter production of 1916-17 (fig. 2) 
might be placed at either A or B, and that for the winter of 1917-18 
at C. 


MONTHLY DISTRIBUTION OF FACTORS IN MILK PRODUCTION. | 


The lower net feed cost for November as compared with October in 
Table 14 is due to the larger credit for the amount of manure voided 
in the barn. The gross feed and bedding cost is a more accurate 
index of the relationship of the cost of feed in October and 
November. | 

It will be noted that during the first year the income from milk 
during each season corresponded very closely to the volume of milk 
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produced. In each year, however, there was no correlation between 
the seasonal production of milk and the gross cost of feed required 
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to produce it. There was no correlation between the feed cost and 
the income from milk, although the per cent of income from milk 
during the second season more nearly corresponds to that of the 
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gross feed cost of producing it than during the first winter. 


This 


was due to a higher price paid for milk during the second winter. 
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Wie, 2.—Volume of. milk produced and the net eost in winter. 
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Tt will be noted that the gross winter feed and bedding cost was 
71.9 per cent and 72.4 per cent, respectively, of the first and second 
year’s gross feed, pasture, and bedding cost, while the per cent of the 
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year’s milk production for the same season was 42 and 44.5, respec- 


tively. Subtracting the credit for manure and bedding from the cost 


of feed, pasture, and bedding in winter produced a closer correlation 
to the price received for winter milk. However, this did not prove to 
be equally true for the summer season. . 


TABLE 12.—Distribution, by months, of milk prices, milk sold and used, feed cost, 
and labor required for two years. 


Feed, | Humanlabor. | Horse labor. 


Price | Year's Year’s pd 
ceived | income | Year’s bee 9, | ding cost 
Months and seasons. |... 409 fro milk sold| P aun minus | p er 100 Per 100 
Pp milk sold | and used.| 4,044; manure |~ Per er Per 
pounds) snd used edding | “and | Pounds! gow, | Pounds) cow 
of milk. ; cost. bedding | Milk. * | milk. : 
oD 
. credit. 
1916-17. Per cent. | Per cent. | Per cent. | Per cent. | Hours. | Hours. | Hours. | Hours. 
1 Chee CBN epee siie Sone $2. 20 10.1 11.5 10.3 9.5 1.8 10.9 0.3 1.8 
DUT ea Sa ear sey: 2.11 11.0 13.2 2.4 1.6 1.5 10.5 3 2.0 
Dip ly see ep ee es 2.30 10.5 11. 4 2.2 1.3 1.8 10. 9 ee} 1.9 
AUICUStR ea eeeeeie oes 2.79 9.4 8.5 2.8 1.9 22 9.7 4 1.7 
September. ..-.-.---- 2. 83 ASB) 7.4 3.8 2.9 Pe PP 8.6 Ab) 1.8 
October wees ee 3. 40 8.1 §.0 6.6 5.8 2.5 8.0 6 1.9 
Summers----s ss. 2.49 57.4 58. 0 28.1 23. 0 1.9 9.8 4. 1.9 
November.......---- 3. 08 6.7 5.5 9.7 ry PR oan eee: 
Mecemper a2. ssccos 2.74 6.4 5.9 11.8 7.0 3.0 10. 0 at) ff 
Janwaryiss-eesceeecce 2.6 6.2 5.9 | 10.9 6.0 3.4 11.8 1.0 3.4 
TAG) SEA Sob ooneeuce 2252 6.4 6.4 12.2 7.4 250. 9.7 ail, 2.6 
iIMAarGRE Se ccs tt eee 2.38 8.0 8.4 13.4 8.5 2.4 11. 1 6 2.6 
D\f0) 4) pee ae eee ae 2. 26 8.9 9.9 13.9 9.0 72,83 122 ao 2.4 
WiiIntenr eee eroe PHYS) 42.6 42.0 71.9 42.8 Oeil 10.6 6 2.4 
EMNGire years. eel esseeee 100. 0 100. 0 100. 0 (aye foal (aes Ue S| Se Re ey EA [hi ces 
1917-18. EA SSG aca | a ee Ae 
CANES CeaRwes Maan eae 2.62 M12, 12.8 4.6 Bil 1.8 11.2 5153 1.9 
FTION te foo ach es 1.96 8.4 12.7 3.3 2.4 na 10.7 so 1.7 
AUN a) = SEE Ae Ba Recreee 2. 40 8.5 10. 6 3.0 oat One 1053 4 1.9 
ATI SUIS Ga eee Sec 2.91 (eG 7.8 2.9 2.0 2.4 9.2 4 1.4 
September.......... 3.19 6.7 6.3 5.0 4.1 DST) 8.4 4 1.2 
Octoberses-+ col oe 3. 86 6.9 5.3 8.8 7.9 3.4 9.0 5 1,2 
Sumnien- =. soe 2.65 49.3 55.5 27.6 222, aol 9.8 3 1.6 
November........-.- 3.93 Gilles ole 1019 6i6) aaa |meea 6 ing 
December........... 3. 84 8.3 6.4 11.9 tao Sal 10. 4 6 2.1 
Jantianyeeen ona. 3.55 8.4 7.1 rey 7.3 35 11.8 8 2.9 
Mebrulanyecrcnae ee 3.38 7.8 6.8 11.3 6.9 246 10. 2 4 1.6 
Marchis on Wir obs 5s) 3. 43 9.9 8.6 12.3 8.0 2.5}: 12.2 4 2.1 
Diy) Re Amy fs ees BE 2.70 9.4 10. 4 14.3 9.9 2.2| 12.1 4 2.3 
Winter. ......... 3.39 50.7 44.5 72. 4 46. 2 2.7 | 10.8 5 21 
Entire) yearss.. s5|see- 52. 100.0 100. 0 100. 0 68.4 |-------- [eee eer eee neem eefeoeeeces 
| 
SUMMARY. 


The figures reported in this study were obtained from typical 
farms in a market milk section of Vermont. Although they show 
the requirements for producing milk in that section and may ap- 
proximate the requirements in similar sections, they do not apply to 
dairy sections where other conditions and methods of management 
prevail. 
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The unit requirements for producing 100 pounds of milk in winter 
were: Concentrates, 33.1 pounds; hauling and grinding concentrates, 
2 cents; dry roughage, 129.9 pounds; silage and other succulent 
roughage, 191.3 pounds; bedding, 11.2 pounds; human labor, 2.7 
hours; horse labor, 0.6 hour; other costs, 55.5 cents. The credits other 
than milk were 0.025 of one calf and 382 pounds of manure. (Tables 
d.-and 2.) 

In summer the unit requirements were: Concentrates, 8.7 i pounds; 
hauling and grinding concentrates, 0.5 cent; dry nuns 18.7 
pounds; silage and other succulent roughage, 27.8 pounds; pasture, 
0.1 acre; human labor, 2 hours; horse labor, 0.4 hour; other costs, 
42.5 cents. The credits other than milk were 0.009 of one calf and 56 
pounds of manure. 

The unit requirements for keeping a cow one year were as follows: 
Concentrates, 1,030 pounds; hauling and grinding concentrates, 61 
cents; dry roughage, 3,600 pounds; silage and other succulent rough- 
age, 5,807 pounds; bedding, 263 pounds; pasture, 3 acres; human 
labor, 123 hours; horse labor, 24.1 hours; other costs, $25.36 without 
charge for management. Credits other than milk; 0.85 of one calf; 

5.8 tons manure. (Table 3.) 

The tabulation of the figures obtained for the expenses of the herd 
and for the herd’s share oi the buildings and sub aut showed that 
the annual expense for the buildings amounted to 9.5 per cent of the 
inventory value of the buildings. The charges on equipment were 
96.3 per cent of the inventory value of the equipment; and the herd 
charges amounted to 11.4 per cent of the inventory value of the 
herd. The total of the charges against buildings, equipment, and 
livestock amounted to 11.5 per cent ‘of the capital invested in them. 

The percentages of the total cost represented by the various cost 
and -credit factors, except charge for management, were as follows: 
Feed, pasture, and bedding, 54.9 per cent; fbor: 21 per cent; other 
costs, 24.1 per cent; credit for calves and manure, 23.2 per ree of the 
cost. (Table 11.) 

The men performed 88.7 per cent and 81.5 per cent of the work 
in the winter and summer pericds, respectively. The remainder of 
the work was done by women cr by boys and girls. (Table 8.) 

In the winter periods the dairymen received much less for their 
milk than the gross feed and bedding costs of producing it; there 
was a reversal of this situation during the summer. (Table 12.) 
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